with a closed-cycle helium cryostat for cooling the sample to Europa-like temperatures, and all-metal seals and turbo-pumping to achieve Europa-like pressures. VNIR spectra were collected by a Princeton Instruments Acton grating spectrometer at 15-60 minute increments throughout the experiment. Irradiation was provided by an electron gun, operating at 10 keV, and an electron flood gun at 10 eV to ensure sample neutrality.
Three electron beam currents were used (250, 125, and 57 nA) at 100K, and irradiation was performed with a 250 nA beam current at three temperatures (100, 180, and 290 K). Irradiations were continued until the spectra appeared unchanging compared to random instrumental variation. (Analysis of instrumental drift is described in the full paper [14] , but was found to be less than ten percent.) All spectra were referenced to the very same NaCl powder before the first irradiation, which was basically colorless. Thus, spectra show the change in NaCl due to irradiation.
The measurements were all performed on the same portion of NaCl powder over the course of several weeks, with only one minor break in vacuum (briefly up to 300 torr late in the sequence, due to a tripped circuit breaker). The initial irradiation was at 100K with 250 nA beam current. Followed by an extended decay series (no irradiation) at gradually increasing temperature, up to 290K. Next was irradiation at 290K with 250 nA, followed by decay at 290K, and irradiation then decay at 180K. Finally, irradiation was again performed at 100K, first with 57 nA, and then 125 nA. After a final decay at 100K, the experiment was concluded. Salt grains were found to vary in visible color upon removal from the chamber, with some appearing red-ish brown, and others being colorless.
Results and Discussion: All irradiation sequences showed the same general trend: rapid growth of an Fcenter feature at about 460 nm and lagging rapid growth of an M-center feature at 720 nm. (See Figure 1 for a sample irradiation series.) The rate of feature growth was found to vary proportionally with irradiation dose rate (i.e. electron beam current) and inversely with sample temperature. The nature of the dependence was consistent with a dynamic competition between creation of color centers and decay of color centers.
Decay of color center features (irradiation off) was also dynamic. In addition to gradual loss of the F-and M-center features, the features shifted to lower wave-
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length (i.e. higher energy). Meanwhile several weak features transiently appeared.
The growth rate and equilibrium depth of any particular feature were not consistent across differing irradiation conditions, however, it was found that the ratio of the two main features (F/M) arrived at a similar value, regardless of irradiation conditions. Therefore, the ratio of the two features, if seen on an irradiated Ocean World, could provide an estimate of the irradiation dose received by that NaCl deposit. Since pre-biotic and biogenic molecules are also altered by irradiation, identifying sites with the lowest radiation dose would be valuable to missions seeking to understand habitiabilty and/or biosignatures on Ocean Worlds. 
